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Report Musber WAL 71C/ .u;'-i'g'\ - 1
Frobles Nusber J-1.2 A 2 June 1944 ' j_J

PRINCIFLES OF ARMOR PHOT:CTION p

\ 8econd Partial Report

Yo deteraine, for artillery style projectiles, the JErnor
detailed relations of iavy 2allistic Limit 4%} to plate ~—
tf.lc mnees (o) and o-)iguity .‘Q‘? at high velocities for
one hardnese level. )

1. In the decsi 1 of armor protection one muet have '
avallable some eJurce of informstion concerning tne per-
formance, under cotlat conditions, of arzor azaninst the pro-
Jectiles liable to countered in the field, Due to the
tecinical difficultiec encowmtered in firing large caliber
gune against thicr: nlate at hign olliquities, there is &
dearth of Inforaatlon o (- ¢ penetration of mejor caliber
projectiles. Thie .eyort 1s an attemp% %o establish as
accurately as possisle '..e effects of plave thiclnees and
obliquity on penetraticn at & given hardness level with modern -
co-tat velocitles. it

2. The firln, wes done with cal. .30 model German 75 ua.

APC prolectiles. Tue Jectllee, develcped at this Arsenal
[ 5

for a previoue renort,” do not defors even At the extreme

velocitiees and oLlicuitlies encountered 1a tne present progrea. .

Y- U, Zener: TP-ii~l les of ar.or Protection, Firet PArtial e
Report’, Report i ser WAL 710/607. '
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'round down to represent °F, 2 1/2", 3", 3 1/0" and 4" plate ey
oyposed to & 3* projecil Al platen wero cit from the b
saze 1/2" x 36 x 36 , ineure unifer resietance.
3. Attention wa nfined prisarily to angles alove
30° and velocitles of 2000 to 3000 feet per second. These
conditions are thoy kY to be those zoet liable to be en-
nterel in co Sal. AlL velocitles were zeapured and the
Navy ballistic limits were fourd within 220 P:,/Sec.. 8ince
.6 projectiles were wilefor-ed and unbro’ien there wae no
il ulty a8 %o 11-ito. ALl projectiles were recovered and
pexeiraticn wes conellered corplete wien & i1 lectlle wae
recovered 1. the rear «{ t.e plate. The we% ol cf orientation
of the plate ani gu. are deecrihed in & separate report.l
The obilquity wae deter ined to 10.5 desrees.
L. Tne data are preseated in tabular for. as Tadle I
and are plotted in Fl .ce 1l and 2. Two senarnce plots are

iade, one tc show Lue dependence of Ballistic 2121t on ob-

licuity, the other %o s~ow tiie dependence of nalllistic limit
ot plate thlciness. 1. D0%h cases the 8olld inee counecting

experizentsl pointe are Jdrasn parellel and 1.4 witiin
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120 Pi./Sec. of the pointe obtalned in fir

z. 9. Van Winkle: 'Y.incipies oT‘P:c‘ectIlv Dcaigu. Toind
Partial Repert", Report Nuuber WAL 762/C: -3,




straight lines correspord to the following two equatione:

Vv~ 1/’30,ﬁ ] (1) £ ‘-1

% } (2) |
bl

The 1laee arc parallel eo that the exponents a aid § are '-q

constant and are equal to the slopee of the corresponding

lines. Conmbining equations (1) and (2) gives

a
V.ve (3)
Tcer ©
- Inspection of the graph gives a = .63 and § = 1,0 1a the
3 rénge of v » 2000-2800 F%,/Sec., e z.2%-, 4" and 6 ) 30°.

Tae range of e from .2' to b* ¢ for a cal, .30rprojeotlle

(4 = ,30°) and /4 extends from .67 to 1,33. Taue for major
’ caliver capped projectiles of equivalent deeign and quallity

one can write

o D ¥ v 2000-2300
e/d .67-1.33
8 ) 30°
0. Only two aourcen"z are xniw: which contain in-
f)roation vilch ofin he vred to cheek this relationship. The

data for these are fabulated in Tables 1I and III snd plotted

1. Aberdees Provii Jrour: Report Wawner &D 5G2,
2, C. Zener: Op. Cit, Table IlI.
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was drawn to corraspond to equation (?) with @ = 0,03

The 00114 lines we. e dra'n paprallel to it. The Aberdeen

report, although of s:all scope, was done with full ecale

lectiles and showe & #tri'ing agreenent. The

other wae done with the sue projectiles as used !n the
esent report but 1s lnteresting for ite startliing con-

forzance over & wide ran-e.

B, C. Ward
Asst. Proof Techinician
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